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f^) (57) Abstract: A reductase gene of an a -substituted- or, # -unsaturated carbonyl compound which contains a DNA sequence en- 
^ coding the amino acid sequence represented by SEQ ID NO:20 and the amino acid sequence represented by SEQ ID NO:21; an 
^ enzyme which is the product of the gene; a plasm id and a transformant containing the gene DNA; and a method of reducing an 
a -substituted- a , 0 -unsaturated carbonyl compound using the transformant Thus, it is intended to provide an enzyme gene which 
O is useful in hydrogenating the carbon-carbon double bond in an <x -substituted carbonyl compound having an a , ff -carbon-carbon 
^ double bond, which is a compound prochiral at the or -position, to give the corresponding a -substituted- a , /? -saturated carbonyl 
O compound optically active at the Of -position, and an enzyme which is the gene product 
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HUB* 

*%wn a -mm- a , p -*mm*/\'tf~Mb&®<D s &7m%Mfc*& 

cetobacter ) Jg s 7 # f J -^A^Ts (Actinomyces) #*- {kci 
netobacteiO Ji. T^P^fD 17 A (Agrobacterium ) jcT P^E-j-^ (Aer 

10 omonas )Jlv T/Vfl U v^^X (Alcaligenes ) Ms T — * P g - (Arthrob 
acter) M. 7'/ h/<^ ff — (Azotobacter) X (Bacillus) 1, 

tf /^ X J » A (Brevibacterium) Jg N ^^;Pf!) 7 (Burkholderia) JB. 
ir/UP X (Cellulomonas) Jl. n y r y A (Corvnebacterium ) 

j, yr P /< ^ ^ — (Enterobacter) 1, xyfp 3 y (Enterococcus) 

15 jxy^/jy y>T (Escherichia ) i, 7 7 zff/^ r U ")A (Flavobacterium) 
JS> (Gluconobacter )Jlv s\vx/1&7 V !7 Aj[Halpbaoteriu 

m)JL ^Pay^ (Halococcus) JR. ^ I^TV? (Klebsiella) Jl. 7? 

X (Lactobacillus ) JR» ^P/^fDH (Microbacterium) S> 5^ 
p ^ y # (Micrococcus ) Jj, ^^P^fy^^y (Micropolvspora) jj. "V-Y 

20 J^f!) A (Mycobacterium ) JB> / ^^f-f T (Nocardia) JR. K 
^j-X (Pseudomonas )Mv is*.— K/ ^^f^ 1 T (Pseudonocardia) Jl. p K 
3y^>^ (Rhodococcus ) 1, P ^ — (Rhodobacter ) -fr 7^7 (Serra 

tia)J lx ^^7^037^7 (Staphylococcus) Jj. X h V? h 3 y (Str 
eptococcus )M. -X b VT" h-W-frX (Streptomyces) ilfc ^t^-^y h^-f- 

25 7s (Xanthomonas) gfr>E>ftai$J: Q mt£*iZ> 1 m]ti±<Dti&#teilz&&-tZ ~ 
tSr^i:i-5s a, |3 -^i • ^irl^^f t5 a - t^*^=;i/ 
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ik&yo<D a , & -mm • mm-M^^mmm its w&tz a -g&- 

5, 

5 j/=L— Y^j-* (Pseudomonas ) Rj^fLti^— # fr/Vx D T (Burk 

holderia) «»^ft. WcS/»— SD8 1 Otfc(Pseudo 
monas sp. SD810K ' tf— • SD 8 1 1 $c (Pseudomonas 

sp.SD811) s S'sl 1 - K**J"* * • SD8 1 2 f$ (Pseudomonas sp. SD8 

12)*5<tT>V^— ^TjNy^U T -:c;*tr— ■ SD8 1 6$c(Burkholderia sp.SD 
10 8l6)^S*1-5±lEf£'l4^W-r ; Sa-gm-a, 0 -^Sffitfl A<$-MC& 

15 -a, j3-«afP^^^=/Hk^OM^^M5c^fectW©m^T' 
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^mtt^^tm^^flX^^ (0J*.f& Hoppe-Seyler's Z. Physiol. Chera. 
362, 33 (1981) , Arch. Microbiol. 135, 51 (1983) , Helv. Chim, Acta. , 62, 455 (19 
5 79), J. Ferm. Bioeng. , 84, 195 (1997) ) D 

10 T*2bofc„ 

15 38W0>ffl* 

ik&mvmikm • ^*-s^sraa7c lt»s a -em- a , is 

* U -s^fc J: t) ^fctj LTV^ (^psp 10-224821 -S^tfR 

25 «) „ 

\t*j-*JR ( Pseudomonas) gfcfc^— ^ fr/V^U Tjj (Burkhold 
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eria) WRI- frt&m*£< fflttS Zt, ^*lb<DW 

SufBDNA b X b V tfrfktt-V'^ X? SDN At* bt£& 

ItilED N A t * h y ^ h 7* y ^ Xt5DNAi» fc 5 

tfriaDNA^^ f y ^*^h**#^»f^y^>fXi-«DNA^&ft5 

4. K^!l##2 0^Sti57§/»E?!IXtra?iJ##2 lT^^tiST^ 
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5 . m?m%- 2 o $ *i* r $ y ^ga?ij£ fcttWEr ^ / kew t *sv>t 
i * u < f*M® r ^ y * % em^ l < nnm £ tifc r ^ / 

r i m t < wtMoT ^ j m&xk, ire* t < Htftjn $ *tfc r 5 / mmm 

7. a -em- a, j3 -^ISfP^^7j?=/Wb^©3t5G^^at^W % Tir 
Y (Acetobacter ) BL T^fVW-fe:* (Actinomyces ) JR» h 
(Acinetobacter )Jl. A (Agrobacterium ) g> *-7 

v^j-X (Aeromonas )Jl. 7 D (Alcalieenes ) Jj, 7~Xu/*9 

^ — (Arthrobacter) Jl. 7"/ b'*f ^ — (Azotobacter ) i> /<V9* (Bacill 
us)M. 7" U 7!)i)^ (Brevibacterium) JR> /<— ^ fr/Ux V 7 (Burkho 
lderia) Jj, ir/PP ^rj-* (Cellulomonas) Jj, ^jJ-fr^-rUfrA (Corvneba 
cterium )Mv -x. yr p ^ — (Enterobacter) Jlv j: P 3 y # (Enter 
ococcus) 1> x r >i!) y >>-T (Escherichia ) B> 7 7 tf?^ fiJ^ (Flav 
obacterium) 1, # a / ^ — (Gluconobacter ) Jj N /^P/^ t i> £i\£H 
alobacterium )Mx ^pay^ (Halococcus) Jg, ^ T^r/i-^ (Klebsiella) 
JIL 7? h<*is ! ?X (Lactobacillus ) M> ^P^^fU A (Microbacteri 
um)JIL ^PJyil^ (Micrococcus ) ^^P^yj^TKy (Micropolyspor 
ailx v-f^^f!)^ (Mycobacterium ) 1, / ^^f^f T (Nocardia) M. 
^a- K^E--*-* (Pseudomonas ) B> — hV % 4 7 (Pseudonocardia) 
g„ p Kay^ (Rhodococcus ) g« P K'<^ ^ ^ (Rhodobacter ) g. "feyf" 
T (Serratia) Mv ^^7^fP3 y (Staphylococcus) Jj. ^ M^/ h n 
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U .X (Streptococcus ) JR. * Y 1x7° (Streptomvces) JjRO^I?-^ 

b ^^iXanthpmpnas) JW» bts:Zm£Vm&ftZ lU&ttOm&VoK&X: 

- (Pseudomonas ) JR^»^ A^i"6S&IB 7 JC|B«© a a , 

? fr/l^T* y T (Burkholderia) Jg&&#>fc ft&j- 5 ffliB 7 fclBfto a -fi&- 
10 a, /5 -^fi»*^Jj?=/Wb^4*©315c##a^. 

i o. F^t^liW^, fa- K*-*-* • « tT- ■ SD 8 1 0 
Ifc (Pseudomonas sp. SD810)"C*)SSWB8 HHB<i©a -jftft- o, j3 -^fP 

1 1 . is=>-- Y*1-*mWSEto&s Y*1r* .xxtf-' SD8 11 

15 *fc (Pseudomonas sp. SD811) -?$>5fftlB 8 Kf3«4> a a , 0 -^gSfP 

1 2. K^-^JRIS&fcfl^ -X7^-SD812 

ft (Pseudomonas sp. SD812) X*h 8 KlfBlK© a a , j3 -TOfP 

20 13. /*-*jM^yr /<—?*/is?vt • «tr-. sds 

1 6 $ (Burkholderia sp. SD816) -CfcSlifrlE 9 fCfBfttf) a -fi&- a , j3 - 

flc^«b«r^i-Stt*ft1l6«r*1-5 £ t SiitilB 1 1 3 ©vvf 

1 5 . a -g&- a , J3 -^ttfltf/l^/Wb**^ TSB-JR5* ( 1 ) 
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R 0 
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i »~ 3 &t mu R 3 te*3tMT--c&3~ it±Jtev\ ) 



16. a-Ii-o, j3-TOfP^/^=/W^^ TI3-^ (1) 



TiB-WS: (2) 





7 



WO 03/066863 PCT/JP03/01240 



R 3 




(2) 



(5£«K R 1 ~R*»4±ffii:PIC*!*Sr**>t'o ) "e*3ft5*6#EilS©a 

is. R^mmm^h^wimi eic^moa-mWk-a, 

10 tf/i^^/Wb^OitTG&ffSit^o 

2 0. fllTlBl^Ml 9©V^-ftl^W©a-fi^-a, j3 

K. 

2 1. BtflB 1 1 9 ©vvf jxjWCfBfc© a -fi&- a , 0 -^IMb*^** 

15 ~Mt&WKDW7tBmm&*k, n ad pum^mmmtLxmrni- 6mm 

2 2. mrfB 2 0^fcf±2 l»t|B«©^9^5 K^Kteft$;ft"Cfc57l2SME 

2 3. WE 2 0^1B«©7°7^^ Ki:> NADPKmZWmmk Lxmmir 

2 4. gfrfB 1 1 9 ©V vf ;ft,a>fc:|B«J0> a -g&- a , 0 -^fl&»*/^ 
^/Wb^oaKcBISHS^f^mSfe^JfeS a -WM- a , 0 
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jar* i * t < »»:<H©r 5 j m&x&s mm l < mm s ^fcr $ / » 

&9y*9fL 

5 v^ifi<ii»«©7?/»m> »^ u < }±mn £fritzT$.;mm 
-c i « t < tt»«ioT ^ / eifcg t < mm $hitr$; mm 

2 7 . SB?U## 1 9 ^HS^Sifi^J© 5 t 6 3 1 $ g (D$L3$s£ 9 ±MJ 

biiiR $ titcmmmm t, 3 5 4 3 # g o&s «t 19 TSMwoift 
2 8 . ia»# 1 9 ^ £tizm.mmm<D 5 6 3 1 $ g «t 0 ±« 

©J^E^&aftSftfcJfcSBB^^ 2 2 7 4#g DT*«©tt 

n©jftSBW^b»R*^fciiaffla?!it, 354 3#go&gJ: vrmmz) 
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3 0. iftfS 2 2 7bm 2 3 |n»<t©»Kte*iWMt»*5 J;V/* fctt&StoSr 

5 BfSoffi^ftK^ 

01fiJ\ v^- • i^t- • SD8 1 lW<D%m&<mMK£Z>fc 

0 2 {4, /«— ^afc/l^UT • a* If- • SD8 16t©M»i§ 

10 0 311 /<— ^^rU7 • «fc°- • SD8l6WSMta5 

H4tt, CAA4 3®^iCAA6 7*^©tt«Bffi, *Jcfc0#DN 
A$rJt (EW##*rNo.*Cf2tt) ©Mfc*iTOfrHT*5. 

15 

3tfc^:|8j;tf*©;£foT?*SIM!fW\ Tir h^»-( Acetobacter )JR. T 
^ f- J W ± X ( Actinomyces ) JR X T^-fr ^ — ( Acinetobacter) JR. T 

20 jfuWr])f7J» (Agrobacterium ) Mx xjp^t^ ( Aeromonas ) JR N T/^7J 
U ( Alcaligenes )JR, T — 7>xx*9 9'— (Arthrobact er ) JR % 7^ h 

^ — ( Azotobacter ) JR S ^7 * (Bacillus) JR. :/ !✓ fcV^ # x U £ i» (Br 
evibacterium )JK. /^^»/>f D T (Burkholderia ) JR. -fe/Ha*^ (Cell 
ulomonas )M. n ij jy^*? U frA (Corynebacterium) M, iyfD/^^- 

25 ( Bnterobacter )JIL J. yf P a y # X (Enterococcus ) JUL xj/i/i!jyV7 
( Escherichia ) JR. 77^f'J A ( Flavobacterium ) 1, ^3 7^^ 



10 



WO 03/066863 PCT/JP03/01240 



9 — ( Gluconobacter ) lv ap/^t'J ?7 J* ( Halobacterium ) Jj. /^uziyj] 
*( Halococcus )M, 9 W^^7 ( Klebsiella ) 7^ * (Lactobaci 

llus )M. 5 9 u/<9y"V ^A(Microbacterium)Jg> 5 9 P p y # * (Microc 
occus) Jj, S^PffU*aK9 (Micropolvspora) W 3^^f!) fr-MMyc 
5 obacterium) Ms 7 T ( Nocardia) JBx fa.— K^-t - ^ ( Pseudomonas) 

y" a — K7 ^7yUx-i' 7 ( Pseudonocardia ) JUL P Kay^^ ( Rhodococcus 
)JS N P hV^ff — (Rhodobacter )Jl, ±yf-T (Serratia) JRs *^:7^P=i 
-y % X ( Staphylococcus ) JS, .X ( Streptococcus) jg. * b 

V:/ ir* ( Streptomvces) fr-fr^ b^;* ( Xanthomonas) M<D^-f 
10 ti^^cM-f--5»fe{3:#*-r6 0 

^131 ft i/ a — ^ ( Pseudomonas ) JR h 5 V > «y * tfvVr U 7 ( Burk 
holderia) Jim»^**-TSo 

*fc°- • SD8 1 Otfc, is=L—F*j-X •i7t--SD8 11tl, v'a.— 

sds 1 6mmwm-?]b5o 

20 8 1 l^^fcfi^-^^T'DT • ^*fc°- • S D 8 1 6^^0Jg^ 

— K*e-r-* • a:^ if— • sd 8 l o|fc N K*^* • ^ t°— • 
SD8 1 l$c N i/a-KW -i7lf-'SD81 2^*ytH^-^*:/l^ 

^yr -^^fc 0 - • sd 8 i 6tfcW, ±m$>frt>%.Mis*itzi><D~?hv , 

K*^* ■ t°- • SD 8 1 0^, K^E-f-^ • ^-^ 
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SD8 1 lWft£XfiiS=>.-} t *:1'X SD8 1 2*fcte N ^ 

7 6 (FERM BP-6 7 6 7) 
WfSf^l 6 74 6f (FERM- 1 6 7 4 6) frhWFl ^ £lftffi@3FfS 
BP-6 7 6 8f (FERM BP-6 7 6 8) l£&WW&t8 1 6 7 4 7 
5 f (FERM 1 6 7 4 7) j6>6>#*] fc±tf£*ffitt**B P - 6 7 6 9 
* (FERM BP-6 7 6 9) 1 6 7 4 8t (FERM 

BP- 6 7 6 9) > /^^^Vf!)7 • • SD8 1 6^ 

ft* 4^fI^lBP-6 7 7 0f (FERM BP-6 7 70) t LX± 

10 Z.tlb<Djm-%&&> «PH¥1 0-2 2 4 8 2 1 f^tegftfoUC^Sft 
20 ^J^©i«V>»fcfc#SJ^©&*«£ LXti-ttS: ( l ) 



^SftSffc^fc&JBV^ r t tfX% 5, (I) tu R\ R 2 te3!&£ 
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io R 4 iit Kp^^S, #j**i-4©E«!Rt> U<f±^(R«r^3'ap-> 

15 2 — ^p*- 2— ^yf^> ^r^bo^f/^^f/K :x^vu;r;*-7vi/& 
2b<5 0 

i-fcfr^ ii^«^V>btL5M^i#* (Mfctfx (NH 4 ) 2 SO 
4 2g/L, NaH 2 P0 4 1 g/L, K 2 HP0 4 lg/L N MgS0 4 
20 0.1 g/L, B*#^**0.5g/L) fc, fdx.«, a-^nPT^y/HfeOi 

ftHi: LT2 g/L«JPtfc*^*ifi 5 mL U 2 S'CT'l 
2~7 2B#TOi 5J#*£tT9 itTU^tt^iiSV^^^btl^o 
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fc0^T*» l/rv>3 * W*«&JLV^1- 0 r. <D9 y*9W* P VD F P< 
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JfitfcT'P-^^/^^y ^i?— S/b ^ (DNAtDNA©^ 
7 0°C, 0*t<t±4 7TC~6 CC-CfcSo 

«ffi*Lfc#y (PCR) £J:oTt>£ate]&#1-5££ 

^7>f^i:li> 3k°-Lf^DNA$(£/N^yy^i?~;x g yU D 

'M^JJ ^1?-'>g V Lfc^^v-O 3'-OHlKMCDNA#!l ^ 
if^x^-^^y KSr^^x/^^l-S^-Ciitpfcift, DNA 

<DMm<DMitiKizy : 7 4 -r-tf&m-e&Zo #v (pc 

25 A&jEL<»M<=e-Tt*;Wfe*S. 
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10 f»7= K^©*3!ttst?*)5 354 amnomm&vTftvwM&'SttttL 

*£rf-©M*&= K^©S-^ST*fc5 6 3 1 9±jfc©Eai«r& 
tf-oi % ±flEH5^©l!!fr7 = K^»H*iSt?*>* 2 2.7 4#i©mSJ: 5 



16 



WO 03/066863 



PCT/JP03/01240 



tfy t7—emmms (pcr) #*t>fM^/^5£fc©"T!£ 

MfttlSl^OlC-lOOU fr£L<Ji94°C~9 8°C N 7=-y^ 
^?Bfttt3 0°C~7 0°C, #*L<f±3 7'C~6 5t\ ^(^Kii^ 
10 5>f^©TmJ:»)5lCi((vm #£&&tt6 5°C~7 5°C, #*b<te 

5-5 of-^f ^/wes^baw-fntf iv\ fm^M^&B^-ommtmm 

15 (proofreading function ; DNA(D^mm^^XM*) &*;ft/fd&££r> 
20 $5. 
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££-'<*fi-X<DMXZ1nX^ZU&tos W*.HU *^*!Jt7 (Escher 
ichia ) JR X ( Bacillus ) fa— ( Pseudomonas ) M> 

-fe^T ( Serratia ) JSx /V^7f!)!)A ( Brevibacterium ) S, = V 
5 ^/^f!)>?A ( Corvnebacterium ) § x J* h V:/ h =i ( Streptococc 
us) JR % 7t Y^jVTs ( Lactobacillus ) M^ifOBW, l^tfnWfc 
* ( Saccharomvces ) S> 9 ?4 •Kp-v^ir;* ( Kluvveromvces ) I, S^f" 
S/j&n-vf-fe.* ( Schizosaccharomyces ) JSn % B^-f (Z^g 

osaccharomvces ) N to^7 ( Yarrowia ) fjl3^#ny ( Trichosp 
10 oron ) JR % PK^jKyy*^^ ( Rhodosporidium ) M> ( Hansenul 
a) M> t°^T ( Pichia ) JR. ^Vf^if ( Candida ) Jg&£f©$8\ / ^ 
n^ztfy ( Neurospora ) JS, T^^I^/l^ ( Aspergillus ) „ t77d^ 
ztfy^J* ( Cephalosporium) M> MJaf/W ( Trichoderma ) JSftiffcffi 

15 few LfcStt»£»Bu mmmmmmmwzi%mmkLtii%M%m 

f^ttl Lfc3S7C^i4^^SrfflV>5-il7nK^©^fix #H 2000-10 

20 

-rftfr*>, a, 0 -mm • mm~m^^-r^> <* -m&* 
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^ilM^^ttS a -f ^/^=/W^ft?rJ#ii(^ 0. 111% 

~io %m%(D^m, ft* t < n o . 2 2 scsro^g^ft s £ 5 

10 fiO. 2«ft%~2Kl:%^^tc^6J;5^3i^*fe«III^«*PU 
SJ&Mgl 5t~5 #£L<{^ 2 5t~3 7t, ct>9 0^b<{*2 
8t:~3 5"Cs K/SpH6. 0~9. CK £F£L<f^ pH6. 5~7. 3 

15 irx-f^y^^y t< teMJ-X/HC 1 £l OmM~lM©|Sit^ 

^yu^^/Wb-a-ti^S^s 0 . 1 JCA%~ 1 0 # * L < 0 . 2 

2 19 \ £j«tf> P HiH^W$fr/&£& 1 0 mM~ 1 M 

25 <2$5IST^tr J; 5 &KJ&^K:»LT, 1 5lC~ 5 0°C, ft* b < 

&2 8^-3 ST^^K-CS^^ m^-fZa-WM-a, ]3 -^fP^7/^ 

19 
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T£j£t\ 0. 1S1%~1 0 0^L<fiO. 2M%~1 

1-128895 N Biotechnol. Genet. Eng. Rev. 6, 221-270(1988) IcW 
20 »fr*fcf4MlBftJlllW«i: WX?«>5 o, j3 -ft* • ^izl^ 

*»M»-*5V^W:, a, 0 -ft* • ft*rfiifet£&#t5 a -jt&tf/Wt? 
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25 ft, P C Rmm*??* 5 K«fl^tpr i ft < > tt^Si: LT&ffl L> 
DNA^yf-mo d e 1 3 7 7 (AB I *fc*{) ©aUMSftRfS • ftM 
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»*UfcSJtS«*fcf4**Ji»0-4mLK:, 0.4mL©2N HCl«r»£L 

10 *^:GC-7A (tt*#tt A»Kf^fHl) . 

: Th e r m o n-3000/SH I NCARBON A 2.6mm 

X2. lm N 

^•V U : 5 0 mL/m i n „ 

mm : F ID, 

15 *7Ai«:2 00tK), 

^V^i^^gy: 2~10W^nP^-, 2 6 0^ 

%m : ^nvba^l 2 (SIC). 

20 ( 1 ) ■i^lf-'SD811 tHc03S5c»W«rl*i*« i: Lfc 

it* 

i/a- K*^* • a:^t°- • SD 8 1 1 t*&&©#Jfi»J::J8VvtJ8ai bfc„ 
o-^nHD/H (2g/L) % gf#ttttjfe (0.5g/L) % 

motTis^-v* (2 g /D > y ^&~*3(s:M* y dg/L) , y 

25 ^7K^-^y!>^ (lg/L) > (0.1 g/L) . 
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5 OmL<D7K^^L.TpH^it^7.0^PSt, 5 L<D7?X=i\Z. 

5 £>7k^?Lx p H^jt«r7. o\zm& LK.®m*mwy 4 ^-vmm Lit® 

Higft^ (OD6 6 0nm=l. 10) 3 CCC 1 2~2 4«, gfc 

(2) K-*^"^. • at**- • SD8 1 1^3l7C^tl^«i t 

10 fcig^ 

^a— K*-?-^ • • SD8 1 Hfa*<fc.(DMi&\z.m^Xj&%Ltc c 

igMM: L-%m (2g/L) N MH&ttttto (0.5g/L) % «K7^ 

(2 g /D N vym-frx-rvvvj* (u/l) % yy^TKSf- 

(1 g/L) , «MK^*$/*A (0.1g/L) . 
15 #ifi©fftifcf±&T<0«fc 5 ^tTofco 

mL©7K«^bTpH{e^7.0^^Sts 5 L ©7 7 * = KMls 121 

$L L-fLBfe*5«ttW»ife-r^5/^AS:5 OmLC7kMLTpHlSr7. 
20 O^«L/c«^07^/U^-T*^@Lfc^?i'a'Lfc o $fcfcBfe*®tt 
^pH»m^t*<, r©»ifi|C5% J HSl&*ft (OD6 6 0nm 
= 1.10) ({HIS O'C'Cl 2~2 4BtHS3, IiH4a«&*%«ttfc. 

• «tT- • SD 8 1 l$c£ s ^tt^ji^il^WtTffi#:^|llI|XLfe 0 
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B-^BB7^!)^i).2l DViiiilOOmM (pH7. 
3) «r£trf&?S (pH7.3KWtt) 2 0mL|cSiU 2 8t-C^£ 5 UTS 

KJfcifc*^ W3tO^t?0.5niL©^>'^/i'S:»l&U ig'frfc&bTBi 
5 #£|&£Lf;:i:?f0.4mUC, 0. ImL© 6 NHC 1 fcS-frLfclk 0.4mL 

10 ^^fttt^T^SStSr^-fS^-eti^iiBW-eifeofc,, 
15 H»J4 

(1) ^*/HfyT -x^^'SD8 1 6«5©JB7cSKS:^*Si: U 
a-^PB7^y;l# (2g/L) % (0.5g/L) * 

20 mmr (2 g /D % yym-fomi-hi)$& (u/l) „ y 

>ffe**:i;fry*A (lg/D % JSfc$^*^!7A (o.ig/D „ 

/&#£9 5 OmL©«)|UpHmoMU 5L©77^3|: 
25 Aft, 1 2 ltt«2 0^WLfc„ fcvvt, 7 org* 

*T*T^ofc#, a-^BB7^ J?/Hfc*5J:tWil»^^^^At5 OmL 
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<07tomm LX p H«*7. Olcfflfi LfcjS«Sr*B7 w M -XWM Lit® 

(OD 6 6 0 nm = l. 10) &gSL3 OtT'l 2~2 4ffl, Mb 0 Uft# 

(2) T • «tf-. SD8 1 6ft<B||frft*ft2: 

^^^f!J7 • «fcf- • SD8 1 6^^r^(0W^*5V^Tit«Lfc o 
it«fi^:D-^3-^ (2g/L) > m&ttimVo (0.5g/L) N ffigg 

t^=!?a (2g/D , y^BfcHTk^hy^A dg/D > 

io TK^r^D^A (ig/D > mhr^y^A (0.1 g/L) „ 

9 5 0 m L tT p Htt£r7. OtCfflfi U 5L©77^3 A*K 

12 1tT'2 0#ra#SUfc e jftV^ ^|»OiSS^7 01CSA*TT 

pHiimi^£<> z<Dmm\z5%^ffimm 

US (OD6 6 Onm = l. 10) &g?igL3 0°CT*1 2~2 4B#H, Mb 5 Uft 

20 

^WJ4lC*3VNT > 2a©ftftS^*»SrffiV>T«F*Lfc^-^*/l^ f i; 
T • **tr- • SD8 1 6«e«\ JtttWiS^KHl^frKftSrlEllRUfc. 
i<Z>0#:£> a-^PP-a, /S-^r^O.2%, JJ 1 0 0 m 

25 M (pH7.3) Z-Sttfem (pH7.3fcf!SD 2 0mL«SU 28t1?I 

t 5 LTRffc:£*fc 0 
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fls:^|^*Lfc±?f0.4mL^ > 0. lm L <D 6 NHC 1 Ltz'&, 0.4mL 

(Dmm^MLX t)^ti^ttt±iu ttttif-^^u^ii^j i o^k* t> 

10 «©P B 1^^^®7n^tt^±#bfc 0 ^^rig2^-r o 

(1) fe^*tttB»PS 

15 sD8iitii8 mm^mn^m^m k& vxmzmfc ufc. mm* 

X*ffiftLtc'&, 5 0mMyyil» (pH7.5) ^W»Ufe 0 
^i&fifcW (BIOMC 7500 ULTRASONIC PROCESSOR (PULSED, 50 of 9&DUTY CYC 
LE, about 4.5 of OUT PUT CONTROL)) Ti&#U *ife#<PM£^#l£r 
j&ib (16400Xg, 5m in, 4"C) LTl&*Lfc 0 

(2) : mmtiMiukWi 

mmi. 92 g % 3 0 %T * V As7 5 KfiJfc (T ^ y IVT % K 29. 2% (w/ 
v) , N-N' -^l^-tf^T* KO.8% (w/v) ) 0.53m 

25 L s JK^^-^LOmLSra^U Jfclff Lfc^ 10%/=r 

y I>P-4 0 0.8mL, /qt7^ f 3/1 OTy7tt7^ h (BI0-RA 
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D) 2 0 0mL, 1 0%i®«T^=?A8 » L, TEMED 5.6mL& 
mm) fcJfr^fc&AU 8MR*»»*3»Jibl'-2l*M»«LT^«r 

5 ^uwt^'f^ti Ky^y/vm^fi^a (ks-8 110, 

2 0 mM*BMb^- h y l> HO mMflfflBgJKS: A*Xn 2 0 0 V 1 5 £\ 

30 0V15£\ 4 0 0 V 3 0^^7^^fTofc„ 

wm±m t ?;\'±M(07m<Ki- h v v j*®m*& 5 > tw*« ( 1 0 

10 0~3 0 0/x g /12.5m L<D *W^fC&-£t$«U 

4 0 3 ju L N /M*-9-f h 3/1 07^7^7^ h (BIO-RAD) 1.5m L> 
2-^/V7J7 p 1^*/-/M.5m LSrja^UTPSEL/tt)©) Sr^P ^v>& 
ffiV^ry/W±*RJ!:«U («*0.48g, 1 

0%;-T5'bP-4 0 200mL, /Wt7-ff3/107y7tt7 

15 >f b (BIO-RAD) 5 0 m L N JK>T*^*3 8 0 m L Lfc 1><D) 2 0m 

L, Sfefc20mM*lMb^hy »7A$t (3ft) «r««U &»±J1K2 0 
mM^Wfct b y !7 A»[Sr»/t L N 4 0 0 VC 1 2 B#|H, IV^8 0 0 Vt 

20 ^t'S^IMIi: 5 U IV^T4mL©¥W» (0. 5MT r i s - 
HC1 (pH6.8) 0.5mL, 1 0 % S D S 1. 6m L, 0. 1%B P B0. 05m L, 
2-^/l'*7'h^y-;V2iiiL, JUi-Y ^"VtKL 65m L &#|-a"t"£) t*2 0 

(3) SDS-PAGE 
25 SDS-PAGE(i^7 ^ ^Vl^fi (KS-8000 SE type, MARYS 0L) V > 

27 



WO 03/066863 



PCT/JP03/01240 



S-PAGE*7^/V±ffii:i0.5%T;tfn-*3:JlV>T@£U 2 5mA 
(4) ^^^KOtftttJ : CBB^fe 

5 oT^Tofc 1-ftfrt> % CBBjg« (^^-^D!)7yfy/>-R-25 
0 0.25gSr**/— ^5 0 OmL, Sti5 0mL, ^M4 5 0mL 

/-;l/5 0mL, |f|7 0mL, J^^tM 8 OmL) X*-SMfetfc 0 
*©!fc^rt'&fii#* (8 7% (w/v) ^!)tB-^»2 3mL, 
10 -/H5 0mL, ^t^*3 2 7mL) t3HWg®Lfc. 

^ — • ^^.t°— • SD 8 1 itt©L-ILBy§4t®#*5J;tJ c a- 

^cn7^ /«f^@fts * */Vfy7 'X^t-' S D 8 1 6*lfc<0 

d - = -xmmmfc ba-tvuTtv /mmmwfcfr bus t tmm 

15 is^^iati^ o - ^ n n 7^ 5 

8 1 ltfcoj&fcfcig 3 fc*f. 
HJ&#] 7(1) : 5fc*8B8l©ifcj£ 

R&flMJf1-3fc«^ Hi 6 ^ Lfc^^^/^y T • « tf- • S D 8 

f~^://^«& % -feS K?>f (TRANS-BLOT R SD Semi-dry Electro 

phoretic Transfer Cell (Bio-Rad) ) Sr/BV^T P VD F)HI (Immobilon TM 
25 Transfer membranes pore size : 0. 45m L, MILLIP0RE) L^fco 

mm*mm<Dmm$)ts:m%mz^\ mwnMo.smA, nv, 0.22-0. 
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26 AT* 4 5#fW"T?fTofc 0 fe?L^ofcPVDF^CBBfMfel 

tmz&^-tZ^y h«r«J0WU K'>-^^t- (Model 491 Pr 

ocise (Applied Biosystems) ) tCT^Iftfc 0 -t© 1 WfiWfllW 

5 mx'bzm^vyymm (^nyt-t l-dex) ^s^i^ 

Lfc#> @{±ffi^J## Lfcfr^ft^:/^ FEW 

H»J7 (2) :rt£&E#!©$:£ 

ov>T> y^/^^K^^^^^J:^^^^ (in gel) UftftMZft 

15 3 5TC-CHft?HftU/tll, -tORlSttSrTIBftfr©* 

^7^:TSKge 1 ODS— 1 2 0T\ 

: TFA/Ac etonitrilel, 
gS-ii : 1.0m L/m i ru 
20 ^W&ft : 2 1 0 nm„ 

^7"^- Kv"— ^^f" 1 - (Model 491 Procise (Applied Biosystems) ) \Z.Xft 
WLfc*** @B»-^2 N 4 j3 J;^ 5 l^t 3 owrt^T 5 / 

25 

«#(|8 : CAA4 3 N**8gB3H^^Wftf 
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*1\ Eawt-ifcit^fciafw^ caa4 s<DN^T^ym&nt 

^-^tJn/WtPT •x^t , --SD8 16t* ^feftDNAOttffli-teQI 
5 AGEN genomic-tip 100/Gfc «£ I/QIAGEN Genomic DNA buffer set (V>i* ftfc 
QIAGENlil) SME/BLfc. 
BIO-RAD iCycler (BIO-RAD&SS0 &fflV\ &.T<D&i*X* P C R SrfTo fc. 

/<— ^/V7!I7 • ^*k°— • SD8 1 6tfc MDN 5ng 

10 77^^-1 (IB^##lfc*tffiO lOpmol 

^^^w_2 (EaiM^iCftjfi) lOpmol 

T a Ka R a LAT a q 0.5u n i t 

dNTPl^ft (2.5mMeach) 2.0m L 

1 0 XLA PCR BUFFERII (Mg 2+ Free) 2.5/ih 

15 2 5mM MgCl 2 2.5m L 

^tt (9 5°C, 4m i n) % 
20 T~-yy? (47.9^ lmin) N 

(7 2°C> 2m i n) „ 
2~3 CUM^/V : 

O 5^, lmin) % 
T^-i;^^ (47.9^ lmin) , 
25 (7 2*0, 2m i n) 0 

rO/^^^7!J7 .i7lf-'SD816j* ^fe^DNASr^Mi: 
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lfcPCRia»)CAA4 Z&fc*<D-U**~V1rZ>k%X-b%lZ>s DN 
A®f>t (3 5 0 b p) ^#fc 0 rW§P^jtO|B^J*Ba»-§-l lfc^Lfc. 

H«J9 : CAA4 3©C*^»=—K-r6al^llf>i-^# 

5 mmm 8 -e#b^fcia^j#-^ 1 1 xmistizm.m&miz.&^x, m?m 

£:TaKaRa LA PCR in vitro Cloning KitSrfflV^C AA4 3 (DCMtQ 

m=i-Kl-6^fe^<^*--^£fW-o S^^s Ki t(ci#o 

1IPl$&#&«oTfTofc 0 Xba I*Q.Sbfc^-^^/VTy 

10 T • Mtr- • SD8 1 6tfc MDNAMt Lfc P C RT*D N A»f 

# d.3k b) zm&u z<Di&mmw&®:feLtc 0 mmmn^m^m^i 

H»Jl 0 : CAA4 3(DN^^*3J:t>^^±M««-rSii^05l 

15 n 

^-1 Ora^(D inverted PCR / AI^<D&8l#J$, (200 2) I 

^-^la^^T^ s a 1 I&SLfc^-^tf/l^yT ■ • SD 

20 8 1 6^ &feftD N A i bTTfB&W-J: U inverted PCR£fr 

SD8 16i»DNA Sallfell 200ng 

Zfyj-r-l (IB^J#^-8) lOpmol 

25 7*7^-2 (IB»#1 0) lOpmol 

TaKaRa L AT a q 2.5unit 
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dNTPM (2. 5mMe a c h) 
1 0 XLA PCR BufferlKMg 2+ Free) 



8.0m L 



5.0ju L 



2 5mM Mg C 1 2 



5.0mL 



5 0 n L til 



5 LTOiM^] 
llM^ : 
^14 (9 4°C, 4.5m i n) % 
r^yy^ (5 5°C, 3 0 s e c) \ 
#ft (7 2*0, 4m i n) . 
10 2~30t-f^^: 

gEtt (9 4^ 3 0 s e c) N 

U ^ (5 5U 3 0 s e c) % 
(7 2"C, 4m i n) „ 

15 SKT^LtztK tf#^CAA4 3©N*^*67 5>'lMEfllO. 

5kb<75ft!l> |B?IJ#-^4-C^$tl5CAA6 7 <&K2W&=»— K"* - * 
Sft-Cfc^ CAA6 7©C5|ciSH»«jT^/»K?!lSr = -K'f-5i:#x.6)*t 
5£B#0.8k bSr-^tfr. t^flWU, CAA6 7©a-K««f±CAA4 
3 © 3 - K«*©±«l fcS*S^T#£ L T*8 !K i^at^ tt * 9 * * - &?8 

20 j&LX^ZZ.k&mbMzftoito 

mWll 1 : CAA6 7©N5MBSr3-K-t-5DNA»fJt©Bl# 
»J1 0Tf!fl£»i>l:4ot CAA6 7©«r^y^lB^J^= i -Ki" 

sjftSBBa&j&s^ law-^i 4*3 .tin 5 ^sb«ocaa6 7js^©± 

25 «[Rj©7°7-<^-2Stri9;H-tfc 0 rtVb©y7-f^-<bTaKaRa LA PCR 
in vitro Cloning Kitfc/BV^CCAA 6 7 ©NJfeJfiHBHSra — K"t"5*fij^© 
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ofc 0 P s t I Mlfc^^^r !) 7 • t - • SD 8 1 

6^fefl£DNAS:^i:LytPCRT?DNA®fK- (1.8k b) «f#Lfc 0 
L fcJ£K@fi?iJ ^@a^J^^- 12(^L fc # % ga?iJ#-^ 4 , 5 KfBtt© C A 

5 a 6 7 (Dfonr 5 / ^ia?ij t 3 caa6 7» n^ssst s: / 
Kiaams: = - K-t-s d n AHf^r-fc a r. t &ifc» tfc 

H«J 1 2 : <D&mm t ty^t -&\<D®& : 

8 N 9, 1 0 T*# k frlfc D N A $r >T K J: !? > GENETYX— WIN/ATSQ^ 
10 Kfi?0gttj|&fry7 h$^TK£V, WM$*1 7fc|Bi&<Z>CAA4 33tfc 
■?©^*fflBWft*ftbfc. IW*fcbT, Hflfc«10*±t5l lT'H&tlfc 
DNAUf^JCitJ, IB?IJ##1 8fcfB«©CAA6 7jt^O^UEB90^ 
&£Lfc D Sfcfcs 3W6«8~1 l^feftfcDNAiUftffcJ:^ Mitfc^ 

15 20i:2iii ztvewsmm* ntis \zttj&tzT % j msM-vib 5„ 

HJ&Ml 3 : CAA4 3&tfCAA6 7 Sr^tfit^^ ®Ut©ffr£ 

20 /W^f!J7-x^l:'--SD8 16t* M^DNA^iii LTT 
IS^t«fct) PCR&frV\ «7ci#^3te^«*='-K1-5DNA»f^2 
9 13 b pSrf^fiJSLfco 

5 0/jL) 

SD8 16tl^DNA (5ng/^L) 4. 0 n L 

25 1 0 juM77^v~l (IB?IJ#-5§- 2 2 ) 1. 5mL 

1 0 AtM^7-f 2 (@B?IJ##2 3) 1. 5/iL 
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TOYOBO KOD-P lus- (luni t/jt/L) 
dNTP^fe (2.5mMe a c h) 

1 0 X KOD PCR Buffer (M g 2 + Free) 

2 5mM MgS0 4 
5 ffiWMM* 

1 y-JPfr : 

IgfS (9 4t\ 2m i n) % 
2~3 : 
10 ^tt (9 4*0, 1 5 s e c) N 

T=-y (5 2. 3°Cs 3 0 s e c) % 

ft& (6 8tX 3m i n) 0 

MMMl 4 : CAA43WCAA6 7 %$L%<Offi^ 
15 3Tiib;ftfcDNA$rJt£3§g?/<^-- pET101/D-TOP0^T77°n 

*-^-TSiu#AU «BL2 1 (DE3) 4* y U v-T • = 
UBL21 (DE3) > Escherichia coli BL21(DE3)) tfAl/fc, ^f" 

Directional TOPOH^ y ^ (Invitrogen) SrffiV^Co 

20 

nffiMl 5 : CAA4 3WCAA6 7SttB#*/BlNfc«5c£Jfc 

H»J 1 4T?#btlfc*flcSr % 5ml OLBig*iE (1% Bacto Tryptone(DI 
FCOh 0.5% Bacto Yeast Extract (DIFC0) „ 1% Sodium chloride (Nacalai T 
esque) , lOOmg/ral T*S\?*sy is) T*J§# (3 7 "C s 1 3 O r p m, 10 
25 h) tfc 0 #f,M^lmlO6 0mMyy^5/77 (ImM DT 
TSSfll, pH7.1) Lfc 0 Vft&Wtt*Q£i (BRANSON Digital Sonif 

34 
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ier) fcl,fc«?$#U SI'C? (15,000rpm % 4<C, 10^) &?Tofc 0 #fe 

(3mM 2-CAA, 0. 65mM NADPH N 60tnM Ammonium acetate 
buffer ( P H7. 1)) ICNADPH& 1/1 O&lSfcbn U 3tBfcftO- 2 c m0t;V 
>K 3 0 c CT*^^^fcB#©^^)^NADPH(D^>?r3 3 9 nmOR* 

10 |MS»lun i ttHiU ifci£tt (units/mg) «rt> » 
Mlfc&ft £E. coli BL21 (DE3) 02-CAAjS5cB£i???&tt&^l^ bfc 0 ^ff^ 



1 ^Wte&tt£fc£<B2-CAA»5G**J&tt 



Strain 


Jfcjgtt (units/mg) 


E. coli BL21 (DE3) 


0.06 


E. coli BL21 (DE3) pET101/D/67&43 


0. 92 



15 

*mwtt, n&mom&t&wfc&m^xa, 0 -mm • mm-ma&z 
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^f6## 


B*H««i»o<tflU 
SITS l#±fcl 

®{I#-f-305-8566) 




1998^4^20 


FERM BP-6767 


1998*£4ji20 


FERM BP-6768 


1998^4 J! 20 


FERM BP-6769 


1999^6^28 0 


FERM BP-6770 



5 
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10 HftfBDNAi:* h y Milft-CW^D ^-fXi"5DNA^b^5 

/^ia3?!l^3-K-t-5DNAE^J^tfri:^#mi:i-5a-gm-a, 0 
25 5 *V/-^|C& 3- K-r^it^o 
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6. i-v7Fisn%7$;mwk *.iztmRTs.;m6ffl\zts^ 

5 

}, ^ $ ^ (Acetobacter ) 1, 9V Wi?;*. (Actinomyces ) 1, 

# — (Acinetobacter ) l v T^P/^fV^A (Aerobacterium ) Ms 
P^y. (Aeromonas) M. TsUjj V v^Jfcy, (Al cali genes ) Y—Xns*# 

10 ^ — (Arthrobacter) Ji, TV y-- (Azotobacter ) Ms /^y y (Bacill 

us) Ms y V ^ y 9 » A (Brevibacterium) Ms /^*-$ OfriVr V T^Burkho 
lderia) JS. -tr/UP^-j-^ (Cellulomonas) 1, aU^f!) 1 )^ (Coryneba 
cterium ) JR. yf P ^ ^ — (Enterobacter) ^ yf p =» y # * (Enter 
ococcus) JBL ^ y J. U y (Escherichia ) 1, yyi^WrV fr- MFlav 

15 obacteriunO Ms 40w=» / ^ * — (Gluconobacter )M, ^P^^^JJ^AiH 
alobacterium )M, ^P3y^>^ (Hale-coccus) !^ y Vy'Vy (Klebsiella) 
JR> h ^i/y ^ (Lactobacillus) 1L SyP^yy-Ufri>. (Microbacteri 
um)Sx ^ y p y * (Micrococcus ) Ms ^yP^U-X^y (Micropolyspor 
§lMs Wa^ygijrA (Mycobacterium ) Ms 7 % fr*? 4 T (Nocardia) 1, 

20 i/a. — (Pseudomonas ) J| s v'a-F/* A^f << T (Pseudonocardia) 

JR, P Ks>y;fty (Rhodococcus) Ms P * — (Rhodobacter) JR. -feyf" 

T (Serratia) JB. ^»7</P3y^ (Staphylococcus) JR S ^h^fay 
(Streptococcus) X h -fc:* (Streptomyces) JjRU^f-^ 

h ^ X (Xanthomonas ) JR fl> E> ft 5 & .fc 1 ffl«±©*4»»-** 

25 i-5t>©T*>5»*©«SBBl7JrS6©V^*L*^|Bii©a-B*-a, 0 - 
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8. a-g&-a, 0 -Tfma^^-M^^MTuWmit^^s Vs. 
- h^-TX (Pseudomonas ) Jjj^&fe & 5 If * ^tSB 7 ^IB«^> a -g 

5 

^ tJn/I^x P T (Burkholderia) JKtt^»Kl ft ^"T 5 fit #<PffilS 7 fc1B*<B a - 

10 10. K^Et^lW^, fa- K*-J** -iXf--SD810 

^(Pseudomonas sp. SD810)T*fo3ff#<£f5ffi 8 tfllE®© a -g&- a , 0 - 

11. K*^*JW»£Wa s * K*"*"* ■ a* tr- • S D 8 1 1 

15 ^ (Pseudomonas sp. SD811)-Cife*tt*©lfiH8 »!l|B<fc©o-«ft- «. 0 ~ 

l 2 . JWfc&fc^ ' « tr- • SD 8 1 2 

^(Pseudomonas sp. SD8 12) ft#©f£ffl 8 fclBfi© a a , 0 - 

13. ^-^*/V7*y7JR»4.1*^N /W*^P7'«^' SD8 
1 6 #c (Burkholderia sp. SD816) 6 ffjfcOfSffl 9 fcfBtt© a -g&- a , 

25 

14. Jt5c***S, ^•^rl^Oljciaot, affctf s *7/WftS 
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mm*, 

5 15. a-B^-a, j3-^fP^^^/Wk^*^ TIB-^ (1) 



10 \,^mm&*tcte$ms $wtmhL<n$mnm%m&zmfru r 4 « 



15 R^R 4 n±mtm^M^m^i~o ) x^^it^^h^m 

1 6 . a -g&- a , 0 -^£&ft#/l^=/Wb-8W^ fSB— jR5S ( 1 ) 
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R 1 0 



TSB-«5£ (2) 



10 17. R 3 ^^^^T'fe5ff^©f£iai 6lCffi*©a-ffl*-a, 3 
15 

2 0. 9 ©VN"f*WiM!:|B*© a -gft-a, 0-*ffi?P 

20 */V^=/Wb^Oii7C|#^Jt^DNA^A/t?^Sw iSr«t5^ 



5 
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7*5 Ko 

*/v^=/Wb^©3t7Dii^at^ t „ nad p HMzmmm t itiit 

2 2. »:fc©f&ffl2 0*fcf4 2 1JCSB*0^9^§ K^MBifcSft-CftS 
10 2 3. W#©ttBB2 0tfB*©7 p 5^$ Ktx NADPHJH«rffl»*i:U-C 

2 4 . W*(Df5ffl 1 1 9 <D^i?frMZ%dM<D a. -Wfe- a , 0 -^gfrfa 

ff&1ftfc*5 1 £ U < teifcfitf>T 5 / fiJfcg 1 t < ttttJP $ ftfcT 

20 
25 
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«Wio7 5 y sfc#&fc N SJfcB t < tettMis titer K j mmw 

5 2 7. RHI##- 1 9 jlSttafiUlI© 5 6 3 1 #| 19 ±»J 

©Jfc£E» $ ftfci&S@S?iJ , 3 5 4 3 # g (OltS J; 9 TIIJ©i 

10 

2 8 . IB^lJ*-^ 1 9 fc*3;h,5*fi£E?!l© H63 1 #g $ ±MJ 

©JfiSEBia* 3Sft * tlfc^SgBJII t > 2 2 74SS <D&& J; <9 TMJ<Z>:& 

2 9. mnm-^i 9\z.7r;&inzMMmn<ooh2 5 4 7&n<Dm.m£ } 9±ffi 

WnmXSmfrbW&l £ t , 3 5 4 3 # g coltS J: 9 TM)tf> 

3 0 . «*W|5S 2 2 #S 2 3 teiB«<P^Kte*#J£4tfc*3 cfc tf/t. fcfiMQf 
25 ©5!x;£tfe 0 
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Isoel ectric focusing 

CO I " ^ 

8l PH p h 

4 5 5.0 5.5 6.0 6.5 7.0 4.5 5.0 5.5 6.0 6 5 7 0 

kDa M i i i J L — i » J =J ± 




Sail 1074 
Pvul 1217 
Sail 1342 

Sail 1573 
Pvul 169? 



SacI 2193 

Sad 2366 

Smal 2622 



Sail 3184 

Pvnl 3509 




DNA frag. 16 



DNA frag. 13 



DNA frag. 12 



DNA frag. 11 
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Burkholderia sp. 
?Jk DNA 



-fa*-*- SD ml 



CAA67 jUS? SD i&lJ CM43 JUn? j 

■ 

CAA67 JUS? SO IS5IJ CM43 ilfc? 




CAA67 jKnf- 



CAA43 iHc? 




pET/D-TOPO 



EcoRV 7 . 69 



Ball 6.56 



SphI 8.66 

Xbal 0.26 
EcoRI 0.29 



Sail 0.75 

Sail 1.02 
Sail 1.25 




Sad 1.87 
SacI 2.04 



pBR322 orr 



Sail 2.86 

SacI 3.23 
Hindll I 3.24 
EcoRV 3.46 
Hindlll 3.61 
Clal 3.62 
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SEQUENCE LISTING 

<110> SHOWA DENKO K. K. 

<120> Fragment of Asymmetric-reduction Enzyme 
<130> SDF-4489PCT 

<150> JP2002-030127 
<151> 2002-02-06 

<150> JP2002-281236 
<151> 2002-09-26 

<160> 23 

<170> Patentln version 3. 1 

<210> 1 
<211> 16 
<212> PRT 

<213> Burkholderia sp. 
<400> 1 

Val Met Ala Ala Val lie His Lys Lys Gly Gly Pro Asp Asn Phe Val 
15 10 15 

<210> 2 

<211> 15 

<212> PRT 

<213> Burkholderia sp. 

<400> 2 

Asp Leu Asp Leu Asp Asp Val His Leu Ala Gly Leu Met Leu Lys 
1 5 10 15 
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<210> 3 

<211> 13 

<212> PRT 

<213> Burkholderia sp. 
<220> 

<221> MISC_FEATURE 

<222> (1)..(D 

<223> Unknown 

<220> 

<221> MISC_FEATURE 

<222> (12).. (12) 

<223> Unknown 

<400> 3 

Xaa Asp Val Leu Val Thr Asp Val Leu Val Val Xaa Gly 
1 5 10 

<210> 4 
<211> 25 
<212> PRT 

<213> Burkholderia sp. 
<400> 4 

Val Phe Val Asp Phe Arg Glu Thr Lys Pro Glu Glu Trp Ala Pro Asp 
15 10 15 

Ser Leu Thr Gly Thr Phe Leu Gly Lys 
20 25 

<210> 5 
<211> 30 
<212> PRT 
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<213> Burkholderia sp. 
<400> 5 

Glu Leu Leu Ser Gly Leu Asp Ala Asp Tyr Gly Thr Arg Gly Ser Leu 
15 io 15 

Glu Asp Thr Thr Gly Leu Met Met Glu Phe Ser Ser Thr His 
20 25 30 

<210> 6 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> Forword primer for N-terminal fragment of CAA43 
<220> 

<221> misc_feature 

<222> (6).. (6) 

<223> Inosine 

<220> 

<221> misc_feature 

<222> (9).. (9) 

<223> Inosine 

<220> 

<221> misc_feature 

<222> (12).. (12) 

<223> Inosine 

<400> 6 

atggcngcng tnathcayaa 



<210> 7 
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<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> Reverse primer for N-terminal fragment of CAA43 
<220> 

<221> misc_feature 

<222> (3).. (3) 

<223> Inosine 

<220> 

<221> miscjteature 

<222> (6).. (6) 

<223> Inosine 

<220> 

<221> raisc_feature 

<222> (12).. (12) 

<223> Inosine 

<400> 7 

ccngcnarrt gnacrtcgtc 

<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Forword primer for C-terminal fragment of CAA43 
<400> 8 

cgcccctcgg tgcctacagc 



<210> 9 
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20 



<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Reverse primer for C-terminal fragment of CAA43 

<400> 9 

ctaccccgcc gaaaaactga 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Primer for inverted PCR 

<400> 10 

ccgggcgagc caaccttaac 

<210> 11 

<211> 350 

<212> DNA 

<213> Burkholderia sp. 



<400> 11 

ggtaattcat aagaagggtg gacccgataa cttcgtatgg gajggaagtta aggttggctc 60 

gcccggcccg ggtcaagtgc gactgcgcaa tacggccatc ggggtaaact tcctggatac 120 

ttatcaccgc gcaggcattc ctcacccgct ggtcgttggc gagccgccga ttgtggtcgg 180 

cttcgaagcc gccgctgtgg ttgaggaagt cggtcccggt gtaaccgact tcaccgttgg 240 

tgagcgggtc tgcacttgtc ttccgcccct cggtgcctac agccaggagc gcctctaccc 300 
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cgccgaaaaa ctgatcaagg ttccaaagga cctggatctt gatgacgtgc 



350 



<210> 12 
<211> 1069 
<212> DNA 

<213> Burkholderia sp. 
<400> 12 

tcaaggttcc aaaggacctg gatcttgatg acgtgcacct cgcgggattg atgctcaagg 60 

ggatgacagc acaatatctg ctgcatcaga cgcacaaggt aaagccgggt gactacgtgt 120 

tgattcacgc ggcggctggc ggcatgggcc acatcatggt tccttgggcg cgccacctcg 180 

gcgctaccgt gatcgggacg gtcagcacgg aagaaaaggc tgagactgct cgcaaactcg 240 

gctgccacca taccatcaat tattccactc aggatttcgc tgaggtagtt cgcgaaatca 300 

cgggcgggaa gggtgtcgac gtggtctacg attccatcgg taaagacaca ctccagaagt 360 

cgctcgactg tctgcggccg cgcggtatgt gtgcggccta cgggcacgca tccggcgtgg 420 

cagatccgat cagggtcgtc gaggacctcg gtgtacgtgg atcgctgttc attactagac 480 

ccgcactctg gcattacatg tcgaaccgca gtgagattga cgaagggtcg aagtgcctgt 540 

tcgatgccgt caaggcgggt gtactccata gcagtgtcgc aaagaccttc cctctgcggg 600 

aggcagcggc ggcgcacaaa tacatgggtg gtcgtcagac gatcggctcg attgttttgc 660 

ttccgcaagc gtaggtagcc gtagggcgtc accccggaat ttcggggtga ccgaaaacgt 720 

cgccgtgaac gcctatctgc ggatgttggc ggttgggtgg cattattttt cggcagcccg 780 

tcgttcgctg ccggctcgta cgttgccggt ttggacagtt cgtcaacggg gcgattgtga 840 

tttccaaccc gcgaccctcg attgggtcaa cgtgtgtttg actttctgtg aactctgtct 900 
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aagtacacga gaggtgtgta gatcagacgc gtgccgaagc tactcggatg ttccctgtcg 960 

aggcaattga aagagtcaat acacatgaac gtattcaata gagagatagt gctttccgtc 1020 

cggcactgga cggataaact tttcagcttt accgcaaccc gtaacgccg 1069 

<210> 13 
<211> 1617 
<212> DNA 

<213> Burkholderia sp. 
<400> 13 

gtcgacttcc gcgaaacgaa accggaggaa tgggcgcctg attcactcac aggcaccttc 60 

ttgggcaagt gtgtcccgaa tttcatgacc accccggtac aggttgcgcc gtcatcgcac 120 

tacacgatcg gcggtctgaa agtcgatgtg gatggccgta ccaatcttcc gaagctctac 180 

gctgtcggcg agttggccgg tggcgtgcat ggcgccaacc gccacggtgg cacggcgctg 240 

gtcgatgcca tgacgtacgg ccggattgct ggacggcacg cggcgggaag cctcaacggc 300 

gcggctgcga cgggaggtgc agcgcttcta cccgcaggca gcaaagcggg aaaggcaagc 360 

cggattgagg gcgcaatgag cgatctgcgc cgcgcaaacc agctcgctct tggtcctatt 420 

cgtgatgccg tacggcttca acgcgttggg gagctgtttg ctgaactctt ggacgaggtc 480 

cgctcgttcg gttggaacgg ctacaaggaa atgcaggaaa tcttgcgcgt cgagcgtgcg 540 

atcaagctgt ctgacgctat gcgccaggcc atgttacgcc gcacggagac acgcggagtc 600 

cactatcggg ccgatttccc gagctccagt gatgcatggt tgaagaagca ggtatttgca 660 

ttgcgcgatg gggcgttgca tttcaaagac gttcccctct aatcaaagtc gcataagcgc 720 
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gatattgcat caggtatttg tctcgctgtg gtgtcatttg tgcctcggcg cccaagggtg 780 

agagcggaag gtggagctcg ccgccgcggg cagatctggt gtgtgtcgtt gttccgtatc 840 

ggtagcaaaa acaatctgac ttcgctagcg ggcaggtaag ccgacggcgt atgctcgccg 900 

aaggttcttg aattgagttc gtggtgacca tgtcgctgcg gtgtgaatcg ctatttagga 960 

gactttatca tggtaatggc agcggtaatt cataagaagg gtggacccga taacttcgta 1020 

tgggaggaag ttaaggttgg ctcgcccggc ccgggtcaag tgcgactgcg caatacggcc 1080 

atcggggtaa acttcctgga tacttatcac cgcgcaggca ttcctcaccc gctggtcgtt 1140 

ggcgagccgc cgattgtggt cggcttcgaa gccgccgctg tggttgagga agtcggtccc 1200 

ggtgtaaccg acttcaccgt tggtgagcgg gtctgcactt gtcttccgcc cctcggtgcc 1260 

tacagccagg agcgcctcta ccccgccgaa aaactgatca aggttccaaa ggacctggat 1320 

cttgatgacg tgcacctcgc gggattgatg ctcaagggga tgacagcaca atatctgctg 1380 

catcagacgc acaaggtaaa gccgggtgac tacgtgttga ttcacgcggc ggctggcggc 1440 

atgggccaca tcatggttcc ttgggcgcgc cacctcggcg ctaccgtgat cgggacggtc 1500 
agcacggaag aaaaggctga gactgctcgc aaactcggct gccaccatac catcaattat 1560 

tccactcagg atttcgctga ggtagttcgc gaaatcacgg gcgggaaggg tgtcgac 1617 

<210> 14 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> Forword primer for N-terminal fragment of CAA67 
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20 



20 



<400> 14 

catgaaattc gggacacact 

<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Reverse primer for N-terminal fragment of CAA67 

<400> 15 

agaaggtgcc tgtgagtgaa 

<210> 16 

<211> 1640 

<212> DNA 

<213> Burkholderia sp. 



<400> 16 

aagcgtactc cagcgttagc tggccaatcc ttgcgtggag caccgtgacg tccactggtg 60 

gctcaaacgt cgttgacttg cctgtctcga acacttccga cacgcgctcc tgcaactgct 120 

tcttccagtc tgtaatctgg ttcggatgaa cgtcgcactg ctgcgccagt tctgccagcg 180 

tcttgtcgcc cctcggggct gccagcccta tctttgcctt gaataccgtg ctatgcgacc 240 

ggcggcttct tttgtcatcg ttgggctcct cttgccggtc cttataccag ttcagttccc 300 

ggccgttcga cttaccgacc tgcctgaatt tccggccgca cctctaaccc aagatcattt 360 

ctgacgattt ggtagaagtt ttctgcgttc aggccacttt ttcggccgct ttccgagggg 420 

atagtattgc gacaaatgtg agcgatccgt agccaacggg tattgcgagg cggctgccgc 480 

9/26 



WO 03/066863 PCT/JP03/01240 

ttcggcgggt cacacctatc ctgtgtggtc gcacacaagg ttcgcgacgt caataaagat 540 

gatttggaga catgcacgtg atgttctccc ttgatgtcta gcggtcgttg aggatcattt 600 

aatccaatgt ttgacaggag gaggatgttc atgtcggatg ttcttgtaac agacgtgttg 660 

gtggtgggcg agggctgcgc aggccaaacc gctgcgctta ctgcaagcga gtcgggttgt 720 

gacgtcatca tgcttggaga cggccgcgca ccgagcaccg ctgtttccac cggcttcctt 780 

acttatgccg cgcacgaagg tttcaatcgt gcccagctct acgaagcgat gtcacagacc 840 

acaggcaagg gcttgtgtga tgtagcgctc ttgaggcgac ttgtcgatga agctccgaaa 900 

gaaatggcgg agttgattga gacatataag gttcctgtcg ataacaccga gcgtggagtg 960 

agggcgcgcc gggcagtggg taagagcgga aaagagcttc tctccggatt ggacgcggat 1020 

tacgggacgc gtggttccct cgaggacacg acgggcctaa tgatggagtt ctcgtcgaca 1080 

cacggaacag cgctctatgc ccagttgcgt aaagccgtga acacggcgcc aaagattcgg 1140 

cgcgtacgcg gaagtgcgct ggttctcgaa cccggttcca ccacggtcgg tgcgcttgtc 1200 

gatggcgagc cggtgacgat cgcggctcgt tcgatcatct tggcgactgg agggattcag 1260 

ggcctctacg aggtcacgga taacccgcat acgctcacgg gtgatggtca tggcatggcg 1320 

atggacgctg gcgcggagtt cgtcgacatg gagttcatgc agttctaccc gctttcagtc 1380 

aatgaggagg gcgcaccgac actcttcttc tatccggatt tccccaggcg cgccaagctc 1440 

attgacgacg ggggccgaaa cgtcctggtg aagcatctcg gcgagggctc gcaatacctt 1500 

tcggagttgc ataattggga tcagctagcc gcggtggtac agacggagat tgtcgaaggc 1560 

aggaaggtat ttgtcgactt ccgcgaaacg aaaccggagg aatgggcgcc tgattcactc 1620 
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1640 



acaggcacct tcttgggcaa 

<210> 17 

<211> 1002 

<212> DNA 

<213> Burkholderia sp. 
<220> 

<221> CDS 

<222> (1)..(1002) 

<223> 

<400> 17 

atg gta atg gca gcg gta att cat aag aag ggt gga coc gat aac ttc 
Met Val Met Ala Ala Val lie His Lys Lys Gly Gly Pro Asp Asn Phe 
I 5 10 15 

gta tgg gag gaa gtt aag gtt ggc teg ccc ggc ccg ggt caa gtg cga 
Val Trp Glu Glu Val Lys Val Gly Ser Pro Gly Pro Gly Gin Val Arg 
20 25 30 



ctg cgc aat acg gec ate ggg gta aac ttc ctg gat act tat cac cgc 144 
Leu Arg Asn Thr Ala He Gly Val Asn Phe Leu Asp Thr Tyr His Arg 
35 40 45 



gca ggc att cct cac ccg ctg gtc gtt ggc gag ccg ccg att gtg gtc 
Ala Gly He Pro His Pro Leu Val Val Gly Glu Pro Pro He Val Val 
50 55 60 

ggc ttc gaa gec gec get gtg gtt gag gaa gtc ggt ccc ggt gta acc 
Gly Phe Glu Ala Ala Ala Val Val Glu Glu Val Gly Pro Gly Val Thr 
65 70 75 80 

gac ttc acc gtt ggt gag egg gtc tgc act tgt ctt ccg ccc etc ggt 
Asp Phe Thr Val Gly Glu Arg Val Cys Thr Cys Leu Pro Pro Leu Gly 
85 90 95 



48 



96 



192 



240 



288 
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gcc tac age cag gag cgc etc tac ccc gec gaa aaa ctg ate aag gtt 
Ala Tyr Ser Gin Glu Arg Leu Tyr Pro Ala Glu Lys Leu lie Lys Val 
100 105 HO 



336 



cca aag gac ctg gat ctt gat gac gtg cac etc gcg gga ttg atg etc 
Pro Lys Asp Leu Asp Leu Asp Asp Val His Leu Ala Gly Leu Met Leu 
115 120 125 



384 



aag ggg atg aca gca caa tat ctg ctg cat cag acg cac aag gta aag 
Lys Gly Met Thr Ala Gin Tyr Leu Leu His Gin Thr His Lys Val Lys 
130 135 140 



432 



ccg ggt gac tac gtg ttg att cac gcg gcg get ggc ggc atg ggc cac 
Pro Gly Asp Tyr Val Leu lie His Ala Ala Ala Gly Gly Met Gly His 
145 150 155 160 



480 



ate atg gtt cct tgg gcg cgc cac etc ggc get acc gtg ate ggg acg 
He Met Val Pro Trp Ala Arg His Leu Gly Ala Thr Val lie Gly Thr 
165 170 175 



528 



gtc age acg gaa gaa aag get gag act get cgc aaa etc ggc tgc cac 
Val Ser Thr Glu Glu Lys Ala Glu Thr Ala Arg Lys Leu Gly Cys His 
180 185 190 



576 



cat acc ate aat tat tec act cag gat ttc get gag gta gtt cgc gaa 
His Thr lie Asn Tyr Ser Thr Gin Asp Phe Ala Glu Val Val Arg Glu 
195 200 205 



624 



ate acg ggc ggg aag ggt gtc gac gtg gtc tac gat tec ate ggt aaa 
He Thr Gly Gly Lys Gly Val Asp Val Val Tyr Asp Ser lie Gly Lys 
210 215 220 



672 



gac aca etc cag aag teg etc gac tgt ctg egg ccg cgc ggt atg tgt 
Asp Thr Leu Gin Lys Ser Leu Asp Cys Leu Arg Pro Arg Gly Met Cys 
225 230 235 240 



720 
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gcg gcc tac ggg cac gca tec ggc gtg gca gat ccg ate agg gtc gtc 
Ala Ala Tyr Gly His Ala Ser Gly Val Ala Asp Pro He Arg Val Val 
245 250 255 



768 



gag gac etc ggt gta cgt gga teg ctg ttc att act aga ccc gca etc 
Glu Asp Leu Gly Val Arg Gly Ser Leu Phe lie Thr Arg Pro Ala Leu 
260 265 270 



816 



tgg cat tac atg teg aac cgc agt gag att gac gaa ggg teg aag tgc 
Trp His Tyr Met Ser Asn Arg Ser Glu He Asp Glu Gly Ser Lys Cys 
275 280 285 



864 



ctg ttc gat gcc gtc aag gcg ggt gta etc cat age agt gtc gca aag 
Leu Phe Asp Ala Val Lys Ala Gly Val Leu His Ser Ser Val Ala Lys 
290 295 300 



912 



acc ttc cct ctg egg gag gca gcg gcg gcg cac aaa tac atg ggt ggt 
Thr Phe Pro Leu Arg Glu Ala Ala Ala Ala His Lys Tyr Met Gly Gly 
305 310 315 320 



960 



cgt cag acg ate ggc teg att gtt ttg ctt ccg caa gcg tag 
Arg Gin Thr lie Gly Ser He Val Leu Leu Pro Gin Ala 
325 330 



1002 



<210> 18 

<211> 1644 

<212> DNA 

<213> Burkholderia sp. 
<220> 

<221> CDS 

<222> (1).. (1644) 

<223> 



<400> 18 

atg teg gat gtt ctt gta aca gac gtg ttg gtg gtg ggc gag ggc tgc 48 
Met Ser Asp Val Leu Val Thr Asp Val Leu Val Val Gly Glu Gly Cys 
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10 



15 



gca ggc caa acc get gcg ctt act gca age gag teg ggt tgt gac gtc 
Ala Gly Gin Thr Ala Ala Leu Thr Ala Ser Glu Ser Gly Cys Asp Val 
20 25 30 



ate atg ctt gga gac ggc cgc gca ccg age acc get gtt tec acc ggc 
He Met Leu Gly Asp Gly Arg Ala Pro Ser Thr Ala Val Ser Thr Gly 
35 40 45 



144 



ttc ctt act tat gee gcg cac gaa ggt ttc aat cgt gee cag etc tac 
Phe Leu Thr Tyr Ala Ala His Glu Gly Phe Asn Arg Ala Gin Leu Tyr 
50 55 60 



192 



gaa gcg atg tea cag acc aca ggc aag ggc ttg tgt gat gta gcg etc 
Glu Ala Met Ser Gin Thr Thr Gly Lys Gly Leu Cys Asp Val Ala Leu 
65 70 75 80 



240 



ttg agg cga ctt gtc gat gaa get ccg aaa gaa atg gcg gag ttg att 
Leu Arg Arg Leu Val Asp Glu Ala Pro Lys Glu Met Ala Glu Leu He 
85 90 95 



288 



gag aca tat aag gtt cct gtc gat aac acc gag cgt gga gtg agg gcg 
Glu Thr Tyr Lys Val Pro Val Asp Asn Thr Glu Arg Gly Val Arg Ala 
100 105 HO 



336 



cgc egg gca gtg ggt aag age gga aaa gag ctt etc tec gga ttg gac 
Arg Arg Ala Val Gly Lys Ser Gly Lys Glu Leu Leu Ser Gly Leu Asp 
115 120 125 



384 



gcg gat tac ggg acg cgt ggt tec etc gag gac acg acg ggc eta atg 
Ala Asp Tyr Gly Thr Arg Gly Ser Leu Glu Asp Thr Thr Gly Leu Met 
130 135 140 



432 



atg gag ttc teg teg aca cac gga aca gcg etc tat gee cag ttg cgt 
Met Glu Phe Ser Ser Thr His Gly Thr Ala Leu Tyr Ala Gin Leu Arg 
145 150 155 160 



480 
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aaa gcc gtg aac acg gcg cca aag att egg cgc gta ego gga agt gcg 
Lys Ala Val Asn Thr Ala Pro Lys lie Arg Arg Val Arg Gly Ser Ala 
165 170 175 



528 



ctg gtt etc gaa ccc ggt tec ace acg gtc ggt gcg ctt gtc gat ggc 
Leu Val Leu Glu Pro Gly Ser Thr Thr Val Gly Ala Leu Val Asp Gly 
180 185 190 



576 



gag ccg gtg acg ate gcg get cgt teg ate ate ttg gcg act gga ggg 
Glu Pro Val Thr He Ala Ala Arg Ser He He Leu Ala Thr Gly Gly 
195 200 205 



624 



att cag ggc etc tac gag gtc acg gat aac ccg cat acg etc acg ggt 
He Gin Gly Leu Tyr Glu Val Thr Asp Asn Pro His Thr Leu Thr Gly 
210 215 220 



672 



gat ggt cat ggc atg gcg atg gac get ggc gcg gag ttc gtc gac atg 
Asp Gly His Gly Met Ala Met Asp Ala Gly Ala Glu Phe Val Asp Met 
225 230 235 240 



720 



gag ttc atg cag ttc tac ccg ctt tea gtc aat gag gag ggc gca ccg 
Glu Phe Met Gin Phe Tyr Pro Leu Ser Val Asn Glu Glu Gly Ala Pro 
245 250 255 



768 



aca etc ttc ttc tat ccg gat ttc ccc agg cgc gcc aag etc att gac 
Thr Leu Phe Phe Tyr Pro Asp Phe Pro Arg Arg Ala Lys Leu He Asp 
260 265 270 



816 



gac ggg ggc cga aac gtc ctg gtg aag cat etc ggc gag ggc teg caa 
Asp Gly Gly Arg Asn Val Leu Val Lys His Leu Gly Glu Gly Ser Gin 
275 280 285 



864 



tac ctt teg gag ttg cat aat tgg gat cag eta gcc gcg gtg gta cag 
Tyr Leu Ser Glu Leu His Asn Trp Asp Gin Leu Ala Ala Val Val Gin 
290 295 300 



912 
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acg gag att gtc gaa ggc agg aag gta ttt gtc gac ttc cgc gaa acg 
Thr Glu He Val Glu Gly Arg Lys Val Phe Val Asp Phe Arg Glu Thr 
305 310 315 320 

aaa ccg gag gaa tgg gcg cct gat tea etc aca ggc acc ttc ttg ggc 
Lys Pro Glu Glu Trp Ala Pro Asp Ser Leu Thr Gly Thr Phe Leu Gly 
325 330 335 

aag tgt gtc ccg aat ttc atg acc acc ccg gta cag gtt gcg ccg tea 
Lys Cys Val Pro Asn Phe Met Thr Thr Pro Val Gin Val Ala Pro Ser 
340 345 350 

teg cac tac acg ate ggc ggt ctg aaa gtc gat gtg gat ggc cgt acc 
Ser His Tyr Thr He Gly Gly Leu Lys Val Asp Val Asp Gly Arg Thr 
355 360 365 

aat ctt ccg aag etc tac get gtc ggc gag ttg gee ggt ggc gtg cat 
Asn Leu Pro Lys Leu Tyr Ala Val Gly Glu Leu Ala Gly Gly Val His 
370 375 380 

ggc gee aac cgc cac ggt ggc acg gcg ctg gtc gat gec atg acg tac 
Gly Ala Asn Arg His Gly Gly Thr Ala Leu Val Asp Ala Met Thr Tyr 
385 390 395 400 

ggc egg att get gga egg cac gcg gcg gga age etc aac ggc gcg get 
Gly, Arg He Ala Gly Arg His Ala Ala Gly Ser Leu Asn Gly Ala Ala 
405 410 415 

gcg acg gga ggt gca gcg ctt eta ccc gca ggc age aaa gcg gga aag 
Ala Thr Gly Gly Ala Ala Leu Leu Pro Ala Gly Ser Lys Ala Gly Lys 
420 425 430 

gca age egg att gag ggc gca atg age gat ctg cgc cgc gca aac cag 
Ala Ser Arg He Glu Gly Ala Met Ser Asp Leu Arg Arg Ala Asn Gin 
435 440 445 

etc get ctt ggt cct att cgt gat gee gta egg ctt caa cgc gtt ggg 
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960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 
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1440 



1488 



1536 



Leu Ala Leu Gly Pro lie Arg Asp Ala Val Arg Leu Gin Arg Val Gly 
450 455 460 

gag ctg ttt get gaa etc ttg gac gag gtc cgc teg ttc ggt tgg aac 
Glu Leu Phe Ala Glu Leu Leu Asp Glu Val Arg Ser Phe Gly Trp Asn 
465 470 475 480 

ggc tac aag gaa atg cag gaa ate ttg cgc gtc gag cgt gcg ate aag 
Gly Tyr Lys Glu Met Gin Glu He Leu Arg Val Glu Arg Ala He Lys 
485 490 495 

ctg tct gac get atg cgc cag gee atg tta cgc cgc acg gag aca cgc 
Leu Ser Asp Ala Met Arg Gin Ala Met Leu Arg Arg Thr Glu Thr Arg 
500 505 510 



gga gtc cac tat egg gee gat ttc ccg age tec agt gat gca tgg ttg 1584 
Gly Val His Tyr Arg Ala Asp Phe Pro Ser Ser Ser Asp Ala Trp Leu 
515 520 525 

aag aag cag gta ttt gca ttg cgc gat ggg gcg ttg cat ttc aaa gac 1632 
Lys Lys Gin Val Phe Ala Leu Arg Asp Gly Ala Leu His Phe Lys Asp 
530 535 540 

gtt ccc etc taa 1644 

Val Pro Leu 

545 

<210> 19 
<211> 3938 
<212> DNA 

<213> Burkholderia sp. 
<400> 19 

aagegtaetc cagegttage tggccaatcc ttgcgtggag caccgtgacg tccactggtg 60 
getcaaaegt cgttgacttg cctgtctcga acacttccga cacgcgctcc tgeaactget 120 
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tcttccagtc tgtaatctgg ttcggatgaa cgtcgcactg ctgcgccagt tctgccagcg 180 

tcttgtcgcc cctcggggct gccagcccta tctttgcctt gaataccgtg ctatgcgacc 240 

ggcggcttct tttgtcatcg ttgggctcct cttgccggtc cttataccag ttcagttccc 300 

ggccgttcga cttaccgacc tgcctgaatt tccggccgca cctctaaccc aagatcattt 360 

ctgacgattt ggtagaagtt ttctgcgttc aggccacttt ttcggccgct ttccgagggg 420 

atagtattgc gacaaatgtg agcgatccgt agccaacggg tattgcgagg cggctgccgc 480 

ttcggcgggt cacacctatc ctgtgtggtc gcacacaagg ttcgcgacgt caataaagat 540 

gatttggaga catgcacgtg atgttctccc ttgatgtcta gcggtcgttg aggatcattt 600 

aatccaatgt ttgacaggag gaggatgttc atgtcggatg ttcttgtaac agacgtgttg 660 

gtggtgggcg agggctgcgc aggccaaacc gctgcgctta ctgcaagcga gtcgggttgt 720 

gacgtcatca tgcttggaga cggccgcgca ccgagcaccg ctgtttccac cggcttcctt 780 

acttatgccg cgcacgaagg tttcaatcgt gcccagctct acgaagcgat gtcacagacc 840 

acaggcaagg gcttgtgtga tgtagcgctc ttgaggcgac ttgtcgatga agctccgaaa 900 

gaaatggcgg agttgattga gacatataag gttcctgtcg ataacaccga gcgtggagtg 960 

agggcgcgcc gggcagtggg taagagcgga aaagagcttc tctccggatt ggacgcggat 1020 

tacgggacgc gtggttccct cgaggacacg acgggcctaa tgatggagtt ctcgtcgaca 1080 

cacggaacag cgctctatgc ccagttgcgt aaagccgtga acacggcgcc aaagattcgg 1140 

cgcgtacgcg gaagtgcgct ggttctcgaa cccggttcca ccacggtcgg tgcgcttgtc 1200 

gatggcgagc cggtgacgat cgcggctcgt tcgatcatct tggcgactgg agggattcag 1260 
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ggcctctacg aggtcacgga taacccgcat acgctcacgg gtgatggtca tggcatggcg 1320 

atggacgctg gcgcggagtt cgtcgacatg gagttcatgc agttctaccc gctttcagtc 1380 

aatgaggagg gcgcaccgac actcttcttc tatccggatt tccccaggcg cgccaagctc 1440 

attgacgacg ggggccgaaa cgtcctggtg aagcatctcg gcgagggctc gcaatacctt. 1500 

tcggagttgc ataattggga tcagctagcc gcggtggtac agacggagat tgtcgaaggc 1560 

aggaaggtat ttgtcgactt ccgcgaaacg aaaccggagg aatgggcgcc tgattcactc 1620 

acaggcacct tcttgggcaa gtgtgtcccg aatttcatga ccaccccggt acaggttgcg 1680 

ccgtcatcgc actacacgat cggcggtctg aaagtcgatg tggatggccg taccaatctt 1740 

ccgaagctct acgctgtcgg cgagttggcc ggtggcgtgc atggcgccaa ccgccacggt 1800 

ggcacggcgc tggtcgatgc catgacgtac ggccggattg ctggacggca cgcggcggga 1860 

agcctcaacg gcgcggctgc gacgggaggt gcagcgcttc tacccgcagg cagcaaagcg 1920 

ggaaaggcaa gccggattga gggcgcaatg agcgatctgc gccgcgcaaa ccagctcgct 1980 

cttggtccta ttcgtgatgc cgtacggctt caacgcgttg gggagctgtt tgctgaactc 2040 

ttggacgagg tccgctcgtt cggttggaac ggctacaagg aaatgcagga aatcttgcgc 2100 

gtcgagcgtg cgatcaagct gtctgacgct atgcgccagg ccatgttacg ccgcacggag 2160 

acacgcggag tccactatcg ggccgatttc ccgagctcca gtgatgcatg gttgaagaag 2220 

caggtatttg cattgcgcga tggggcgttg catttcaaag acgttcccct ctaatcaaag 2280 

tcgcataagc gcgatattgc atcaggtatt tgtctcgctg tggtgtcatt tgtgcctcgg 2340 
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cgcccaaggg tgagagcgga aggtggagct cgccgccgcg ggcagatctg gtgtgtgtcg 2400 

ttgttccgta tcggtagcaa aaacaatctg acttcgctag cgggcaggta agccgacggc 2460 

gtatgctcgc cgaaggttct tgaattgagt tcgtggtgac catgtcgctg cggtgtgaat 2520 

cgctatttag gagactttat catggtaatg gcagcggtaa ttcataagaa gggtggaccc 2580 

gataacttcg tatgggagga agttaaggtt ggctcgcccg gcccgggtca agtgcgactg 2640 

cgcaatacgg ccatcggggt aaacttcctg gatacttatc accgcgcagg cattcctcac 2700 

ccgctggtcg ttggcgagcc gccgattgtg gtcggcttcg aagccgccgc tgtggttgag 2760 

gaagtcggtc ccggtgtaac cgacttcacc gttggtgagc gggtctgcac ttgtcttccg 2820 

cccctcggtg cctacagcca ggagcgcctc taccccgccg aaaaactgat caaggttcca 2880 

aaggacctgg atcttgatga cgtgcacctc gcgggattga tgctcaaggg gatgacagca 2940 

caatatctgc tgcatcagac gcacaaggta aagccgggtg actacgtgtt gattcacgcg 3000 

gcggctggcg gcatgggcca catcatggtt ccttgggcgc gccacctcgg cgctaccgtg 3060 

atcgggacgg tcagcacgga agaaaaggct gagactgctc gcaaactcgg ctgccaccat 3120 

accatcaatt attccactca ggatttcgct gaggtagttc gcgaaatcac gggcgggaag 3180 

ggtgtcgacg tggtctacga ttccatcggt aaagacacac tccagaagtc gctcgactgt 3240 

ctgcggccgc gcggtatgtg tgcggcctac gggcacgcat ccggcgtggc agatccgatc 3300 

agggtcgtcg aggacctcgg tgtacgtgga tcgctgttca ttactagacc cgcactctgg 3360 

cattacatgt cgaaccgcag tgagattgac gaagggtcga agtgcctgtt cgatgccgtc 3420 

aaggcgggtg tactccatag cagtgtcgca aagaccttcc ctctgcggga ggcagcggcg 3480 
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gcgcacaaat acatgggtgg tcgtcagacg atcggctcga ttgttttgct tccgcaagcg 3540 

taggtagccg tagggcgtca ccccggaatt tcggggtgac cgaaaacgtc gccgtgaacg 3600 

cctatctgcg gatgttggcg gttgggtggc attatttttc ggcagcccgt cgttcgctgc 3660 

cggctcgtac gttgccggtt tggacagttc gtcaacgggg cgattgtgat ttccaacccg 3720 

cgaccctcga ttgggtcaac gtgtgtttga ctttctgtga actctgtcta agtacacgag 3780 

aggtgtgtag atcagacgcg tgccgaagct actcggatgt tccctgtcga ggcaattgaa 3840 

agagtcaata cacatgaacg tattcaatag agagatagtg ctttccgtcc ggcactggac 3900 

ggataaactt ttcagcttta ccgcaacccg taacgccg 3938 

<210> 20 
<211> 333 
<212> PRT 

<213> Burkholderia sp. 
<400> 20 

Met Val Met Ala Ala Val lie His Lys Lys Gly Gly Pro Asp Asn Phe 
15 10 15 

Val Trp Glu Glu Val Lys Val Gly Ser Pro Gly Pro Gly Gin Val Arg 
20 25 30 

Leu Arg Asn Thr Ala He Gly Val Asn Phe Leu Asp Thr Tyr His Arg 
35 40 45 

Ala Gly He Pro His Pro Leu Val Val Gly Glu Pro Pro He Val Val 
50 55 60 

Gly Phe Glu Ala Ala Ala Val Val Glu Glu Val Gly Pro Gly Val Thr 
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65 70 75 80 

Asp Phe Thr Val Gly Glu Arg Val Cys Thr Cys Leu Pro Pro Leu Gly 
85 90 95 

Ala Tyr Ser Gin Glu Arg Leu Tyr Pro Ala Glu Lys Leu lie Lys Val 
100 105 110 

Pro Lys Asp Leu Asp Leu Asp Asp Val His Leu Ala Gly Leu Met Leu 
115 120 125 

Lys Gly Met Thr Ala Gin Tyr Leu Leu His Gin Thr His Lys Val Lys 
130 135 140 

Pro Gly Asp Tyr Val Leu He His Ala Ala Ala Gly Gly Met Gly His 
145 150 155 160 

He Met Val Pro Trp Ala Arg His Leu Gly Ala Thr Val He Gly Thr 
165 170 175 

Val Ser Thr Glu Glu Lys Ala Glu Thr Ala Arg Lys Leu Gly Cys His 
180 185 190 

His Thr He Asn Tyr Ser Thr Gin Asp Phe Ala Glu Val Val Arg Glu 
195 200 205 

He Thr Gly Gly Lys Gly Val Asp Val Val Tyr Asp Ser He Gly Lys 
210 215 220 

Asp Thr Leu Gin Lys Ser Leu Asp Cys Leu Arg Pro Arg Gly Met Cys 
225 230 235 240 

Ala Ala Tyr Gly His Ala Ser Gly Val Ala Asp Pro He Arg Val Val 
245 250 255 

Glu Asp Leu Gly Val Arg Gly Ser Leu Phe He Thr Arg Pro Ala Leu 
260 265 270 
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Trp His Tyr Met Ser Asn Arg Ser Glu He Asp Glu Gly Ser Lys Cys 
275 280 285 

Leu Phe Asp Ala Val Lys Ala Gly Val Leu His Ser Ser Val Ala Lys 
290 295 300 

Thr Phe Pro Leu Arg Glu Ala Ala Ala Ala His Lys Tyr Met Gly Gly 
305 310 315 320 

Arg Gin Thr He Gly Ser lie Val Leu Leu Pro Gin Ala 





325 


<210> 


21 


<211> 


547 


<212> 


PRT 


<213> 


Burkholderia 



330 



<40O> 21 

Met Ser Asp Val Leu Val Thr Asp Val Leu Val Val Gly Glu Gly Cys 
15 10 15 

Ala Gly Gin Thr Ala Ala Leu Thr Ala Ser Glu Ser Gly Cys Asp Val 
20 25 30 

He Met Leu Gly Asp Gly Arg Ala Pro Ser Thr Ala Val Ser Thr Gly 
35 40 45 

Phe Leu Thr Tyr Ala Ala His Glu Gly Phe Asn Arg Ala Gin Leu Tyr 
50 55 60 

Glu Ala Met Ser Gin Thr Thr Gly Lys Gly Leu Cys Asp Val Ala Leu 
65 70 75 80 

Leu Arg Arg Leu Val Asp Glu Ala Pro Lys Glu Met Ala Glu Leu He 
85 90 95 
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Glu Thr Tyr Lys Val Pro Val Asp Asn Thr Glu Arg Gly Val Arg Ala 
100 105 110 

Arg Arg Ala Val Gly Lys Ser Gly Lys Glu Leu Leu Ser Gly Leu Asp 
115 120 125 

Ala Asp Tyr Gly Thr Arg Gly Ser Leu Glu Asp Thr Thr Gly Leu Met 
130 135 140 

Met Glu Phe Ser Ser Thr His Gly Thr Ala Leu Tyr Ala Gin Leu Arg 
145 150 155 160 

Lys Ala Val Asn Thr Ala Pro Lys He Arg Arg Val Arg Gly Ser Ala 
165 170 175 

Leu Val Leu Glu Pro Gly Ser Thr Thr Val Gly Ala Leu Val Asp Gly 
180 185 190 

Glu Pro Val Thr He Ala Ala Arg Ser He He Leu Ala Thr Gly Gly 
195 200 205 

He Gin Gly Leu Tyr Glu Val Thr Asp Asn Pro His Thr Leu Thr Gly 
210 215 220 

Asp Gly His Gly Met Ala Met Asp Ala Gly Ala Glu Phe Val Asp Met 
225 230 235 240 

Glu Phe Met Gin Phe Tyr Pro Leu Ser Val Asn Glu Glu Gly Ala Pro 
245 250 255 

Thr Leu Phe Phe Tyr Pro Asp Phe Pro Arg Arg Ala Lys Leu He Asp 
260 265 270 



Asp Gly Gly Arg Asn Val Leu Val Lys His Leu Gly Glu Gly Ser Gin 
275 280 285 
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Tyr Leu Ser Glu Leu His Asn Trp Asp Gin Leu Ala Ala Val Val Gin 
290 295 300 

Thr Glu He Val Glu Gly Arg Lys Val Phe Val Asp Phe Arg Glu Thr 
305 310 315 320 

Lys Pro Glu Glu Trp Ala Pro Asp Ser Leu Thr Gly Thr Phe Leu Gly 
325 330 335 

Lys Cys Val Pro Asn Phe Met Thr Thr Pro Val Gin Val Ala Pro Ser 
340 345 350 

Ser His Tyr Thr lie Gly Gly Leu Lys Val Asp Val Asp Gly Arg Thr 
355 360 365 

Asn Leu Pro Lys Leu Tyr Ala Val Gly Glu Leu Ala Gly Gly Val His 
370 375 380 

Gly Ala Asn Arg His Gly Gly Thr Ala Leu Val Asp Ala Met Thr Tyr 
385 390 395 400 

Gly Arg He Ala Gly Arg His Ala Ala Gly Ser Leu Asn Gly Ala Ala 
405 410 415 

Ala Thr Gly Gly Ala Ala Leu Leu Pro Ala Gly Ser Lys Ala Gly Lys 
420 425 430 

Ala Ser Arg He Glu Gly Ala Met Ser Asp Leu Arg Arg Ala Asn Gin 
435 440 445 

Leu Ala Leu Gly Pro He Arg Asp Ala Val Arg Leu Gin Arg Val Gly 
450 455 460 

Glu Leu Phe Ala Glu Leu Leu Asp Glu Val Arg Ser Phe Gly Trp Asn 
465 470 475 480 



Gly Tyr Lys Glu Met Gin Glu He Leu Arg Val Glu Arg Ala He Lys 
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485 490 495 

Leu Ser Asp Ala Met Arg Gin Ala Met Leu Arg Arg Thr Glu Thr Arg 
500 505 510 

Gly Val His Tyr Arg Ala Asp Phe Pro Ser Ser Ser Asp Ala Trp Leu 
515 520 525 

Lys Lys Gin Val Phe Ala Leu Arg Asp Gly Ala Leu His Phe Lys Asp 
530 535 540 

Val Pro Leu 
545 

<210> 22 
<211> 24 
<212> DNA 
<213> Artificial 

<220> 

<223> Forword primer for Asymmetric reductase coding region 
<400> 22 

caccatgtcg gatgttcttg taac 24 

<210> 23 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> Reverse primer for Asymmetric reductase coding region 
<400> 23 

ctacgcttgc ggaagcaaa 19 
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